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By 
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{Institute of Psychology, Tohoku University. Sendai) 
INTRODUCTION 
The space perception of the blind owes, as the results of Dallenbach's 
experiments show0)Ca)<s), much to the compensation by tactual sensation, and 
especially by audition. Is their discrimination through these sensations, 
especially that of audition, surpassing the discrimination capacity of the 
normal children ? . 
In regard to this problem, HuginC4) and LeonardelliC5) as well as Pollack 
have found that auditory sensation of blind children are superior to that of 
the normal children. But other authors, for example, Sakurabayashi and Y. 
Satot6) found that the blind are superior not in the discrimination about pitch 
and volume but that of tonality, timbre and tone memory to that of normal 
children. 
Now, we have carried out several kinds of auditory experiment in order 
to make clear the characteristics of the blind children. This is the first 
report of them. 
At first, we measured the threshold of pitch discrimination between the 
group of (a) normal children and of (b) blind children in the same age. Sub-
ject hears tone through a receiver, which is conducted through oscillator 
and amplifier. We measured ascending threshold and descending threshold 
in the higher and lower area three times. We used an oscillator in RC-2K 
type. The result of this experiment is shown in the Table 1. 
Table 1 
Comparison of pitch discrimination 








15 blind boys & girls 
(age : 13-15) 
Low Pitch 
19.5 cps 




This measuring value is approximate to the Bekesy's value;in measuring 
the threshold of audibility (in 80--90 db) in the "Handbook of Experimental 
Psychology" edited by Stevens. <n 
As the table shows, there is great amount of deviation or individual 
difference in the pitch discrimination among the blind children. In order to 
make clearer the factors of their individual differences, we measured their 
volume discrimination in various areas of pitch. Through the experiment we 
found that the majority of the blind children have not only visual, but 
hearing impediment. 
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According to the reseach by the Opthalmic Laboratory of Tohoku Uni-
versity, the diseases, the causes of blindness which may result in hearing 
impediment are as follows. 
(1) Blindness caused by Syphilis (In the innate blind, it is the third 
period) 
(2) Concussion of the eyeball (50% of the patients have hearing loss due 
to this desease which affects the middle ear, or the tympanum) 
(3) Uveitis 
(4) Abnormal Physique (Deformity, for example, extremely small face 
and pointed head. ) 
Our experiment shows that hearing impediment of many blind children 
is due to one of these deseases. The number of them was larger than we 
had expected. Among blind children, we found extraordinary great individual 
differences. The distribution of abnormal audition in the school children is 
shown in Table 2. Subjects are 125 students of the Miyagi Prefectural School 
for the bl~nd and 27 the Aomori Prefectual School (Hachinohe). 
Table 2 
Distribution of abnormal and normal auditory cases 
Number of the Percentage blind children 
Normal 107 70.3% 
Hearing Loss I 18 11.8% 
Hearing Loss II 19 12.5% 
Hard of Hearing 8 6.0% 
Total 152 
We found therefore that about 30% of the blind have hearing impedi-
ment also. In the following experiment, we divided our subjects into three 
groups as foliows : 
fl) Blind children with normal hearing. 
(2) Blind children with hearing impediment. (we exclude the children hard 
of hearing. ) 
(3) Normal children. (Control group) 
EXPERIMENT I 
PROBLEM: 
Now, we want to test the characteristic ability of audition of blind chil-
dren in comparison with normal children, not through measuring of discri-
mination threshold of such elementaly quality as pitch and volume of pure 
tone, but through measuring of discrimination about more familiar tones in 
every day life: such as fl) Human voice, (2) Musical sound, and (3) Noises. 
APPARATUS: 
Three kinds of stimulus tones from a tape recorder are presented to the 
subjects through the loud speaker. Every stimulus tones are, through the 
operation of the inserted X-circuit, varied ±4 db (comparison stimulus) after 
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10 seconds of presentation of standard stimulus. 
Loud-Speaker 
Tu tnta bte(c;.T) X-c1rcu it l-lean'Tlff LeveL '/0~80phon 
Figure 1 
STIMULUS: 
Three kinds of magnetic recording tape, 15 seconds small fragment which 
were recorded at the Sendai Central Broadcasting Station. 
They are : I. Human Voice. 
2. Musical Sounds. 
3. Noises (Sound effects used in radio dramas). 
Human voice is the voice of a man (radio announcer), who is reading a 
story. Musical sounds are that of string quartet in largo. Noises are various 
sounds in radio, including those of a brook, the rustle of tree leaves, and 
twitter of birds. 
PROCEDURE: 
According to the method of paired comparison, subjects compared the 
standard and comparison stimuli and reported which was a better tone for 
him to hear. 
8tandard 8timulus Comparison Sti'mul11.s 
~ Paase ~
Figure 2 
Standard stimulus is presented for 15 sece>nds and then comes 10 seconds 
pause. The comparison stimuli with ±4db decrement follows during 15 
seconds. Each comparison stimulus has five kinds of deviation both in high 
and low pitch levels. They are -8db, -4db, 0db, +4db, and +8db. 
The results of judgment are recorded by 1A-B test. The categories of 
judgment are: 
/
When subject hears as the tone is including lower tone. 
(in low level) 
+ When subject hears as the tone ·is including higher tone. 
(in high level) 
={When subject cannot discriminate, or judge the sound as the same. l When subject hears as the tone does not include low tone. (in low level) 
- When subject hears as the tone does not include high tone. 
(in high level) 
From this number of judg nents, acce>rding to the following formula, we 
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get the hit percentage of judgments of three group subjects. 
. (Number of = )+ ½ (Number of +) 
Hit Percentage of Judgment = T t 1 N b f J d t- x 100 o a um er o u gmen 
RESULT 
(I) If we compare them, each has an average score of their judgment 
among the three groups, namely the blind children with normal hearing and 
the blind children with hearing impediment, so we cannot find any signi-
ficant difference between the former two groups, as shown in the table 3 
and 4. 







Human II Voice 
ill 
I 







Hit percentage on low pitch level 
(Experiment I) 
0 
-8db -4db standard +4db 
stimulus 
% % % % 
24.0±1.5 37.8±54 56.1±3.2164.6±1.8 
21.0±3.4 42.8±2.6 60.0±3.1 72.0±4.0 
32.5±90 36.6±10.4 54.8±8.6 56.8±4.8 
15.6±40 32.4±2.3 50.8±6.0 615±2.3 
24.3±2.2 39.8±3.0 48.6±5.4 64.4±35 
30.6±68 32.6±8.4 56.9±4.0 52.8±3.9 
24.6±35 34.8±3.1 58.7±4.1 66.6±52 
16.3±2.0 38.9±1.7 52.7±0.6 64.5±2.0 















80.0±5 2 16 












II. Blind children with normal hearing 
III. Blind children with hearing loss 
However, the score of judgment of the third group is obviously inferior 
to the former two groups. 
(2) There is a difference of order of hit percentage according to the 
difference of kinds of stimuli. Normal children show their superiority in 
musical sound. The blind children, on the contrary, show their superiority 
in noises, and then in human voice. Especially in noises they are most su-
perior to normal children. 
(3) In regard to hearing the noise, there is almost no difference between 
the scores of blind children with hearing impediment and that of normal 
children. 
( 4) Normal children surpass a little in the hearing of high pitch than 
the two groups of blind children. The latter, on the contrary, shows some-
what excellence in the score of hearing low pitch. 
\Deviation 
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Table 4 
-8db 
Hit Percentage in high level 
(Experiment I) 
0 
-4db standard +4db 
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I I % % % % % Ss I 
[ 21.5±361346±3.8 51.8±6.1 70.3±2.6 81.5±38 20 
118.9±68: 30.6±41 49.3±3.5 64.2±4.6 82.4±10.1 21 
22.4±3.6 ! 38.5±4 2 54.6±3.8 65.7±2.9 79.6±3.4 16 
' 
18.6±42 30.4±6.2 51.6±3.3 642±3.6 863±29 20 
18.8±6.1 36.8±3.3 54.6±5.2 62.7±6.5 799±3.4 21 
30.6±3.4 32.0±3.6 54.8±6.7 68.4±6.3 68.7±4.6 16 
19.7±8.3 30.1 ±3.9 i 51.7 ±2.9 72.3±51 80.7±3.7 20 
146±3.2 29.9±4.5 I 49.8±45 68.3±3.7 866±3.9 21 
23.3±4.1 40.0±6.21436±8.l 60.8±4.7 64.4±3.6 16 
Group I : Normal children 
II : Blind children with normal hearing 













Next, we want to test whether there is a difference between the three 
groups of children in the memory of tones. 
Subject, stimulus and apparatus are just the same as in the first experi-
ment. 
PROCEDURE: 
We used one day before the experiment as the learning day. We gave 
subject -8 db musical sounds, human voice and noises and we named it as 
No. I, -4db of these sounds as No. 2, Odb (the standard stimulus) as No. 3, 
-4db as No. 4 and -Sdb as No. 5. We have given instruction so as to me-
morize the number of each sounds as accurately as possible. 
Next day, we present the five sounds at random order, and we let 
the subject answer the number of sounds. We test it three times in regard 
to each stimulus for three days. 
(I) If we compare the average !::Core of hitting among three groups of sub-
jects, as one can see in the table 5 and 6, the blind children with normal 
hearing get the highest score. Normal children and blind children with 
hearing impediment follow them. 
(2) According to the difference of the kinds of stimulus, we get the same 
result as in the experiment 1 : In regard to the memory of musical sounds, 
normal children are superior to the two groups of blind children. But in 
regard to the memory of imitation sounds (sound effects of radio), on the 
contrary, the groups of blind children are superior to normal children 


















Score of judgement on low pitch level 
(Experiment II) 
II~ 1st day I 2nd day I 3rd day Group Score S.D. Socre S.D. I Socre S.D. 
I 70.4 (6.9) 70.8 (45) 80.0 (8.2) 
II 74.3 (4.2) 80.6 (3.6) 80.1 (2.6) 
III 60.6 (5.4) 70.4 (6.2) 698 (4.5) 
I 82.5 (8.4) 82.0 (6.8) 83.0 (9.4) 
II 70.4 (6.2) 72.2 (46) 80.4 (3.8) 
ill 60.0 (6.1) 655 (4.1) 79.6 (3.2) 
I 
I 60.8 (9.6) 70.6 (3.3) 70.3 (4.8) 
II 89.4 (3.4) 895 (2.8) 92.3 (4.1) 
ill 70.4 (5.7) 79.2 (3.1) 84.2 (3.5) 
Mean I 11.3 I 76.4 I 81.0 
Table 6 
Score of judgement on high pitch level 
~ 
1st day 2nd day 3rd day y 
G socre S.D. socre S.D. socre S.D. 
I 70.6 (3.8) 72.4 (5.6) 74.6 (8.2) 
.II 74.0 (6.2) 77.8 (5.7) 78.8 (3.4) 
m 70.4 (2.6) 76.4 (8.4) 76.5 (4.6) 
I 80.3 (6.2) 81.l (5.0) 78.6 (3.2) 
II 70.6 (3.5) 75.6 (2.8) 84.6 (8.2) 
I[ 60.4 (5.1) 66.3 (4.6) 70.4 (4.1) 
I 74.6 (4.4) 82.6 (9.8) 80.5 (10.4) 
II 80.5 (3.2) 81.4 (6.2) 92.0 (46) 
m 64.3 (7.2) 70.4 (6.1) 90.4 (6.1) 


















II : Blind children with normal hearing 
Ill: Blind children with hearing loss 
three days. That is, the recall has shown the progress through trial. This 
ascending tendency of score was shown, according to the test, by the blind 
children more remarkably than by the normal children. 
t 4) We cannot find any difference of their memory of s::mnds between that 
of high and low pitch. 
(5) The standard deviation of the hit score of normal children is large ac-
cording to the test. The standard deviation of blind children is on the con-
trary very little. 
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SUMMARY 
As the above experiments show., in order to study the audition of the 
blind it is necessary to investigate previously the existence of hearing 
impediment accompanied by the cause of blindness. 
In regard to the ability to discriminate tone quality as weJl as the abi-
Jity of memory about tone, we find the superiority of blind children in com-
parison with normal children. Especially it is conspicuous in the hearing of 
every day-life sounds. 
About the discrimination ability of such elementaly quality of tone as 
pitch or volume, there seems to be no great difference between them. 
It is because such noises are used by the blind children as a cue of 
perception, that with such noises their selective discrimination seems especi 
ally to have been better developed than that of the normal children. About 
the memory of sounds we find no great difference in average scores between 
normal and blind children. But in proportion to the repetition of experiment 
day after day, the scores of blind children improved remarkably than that 
of normal childen. 
In consequence, the characteristics of audition of blind children can be 
find not in the development about the audition of elementary quality of sound 
but in the development of selective discrimination, which is a compensation 
of space perception through vision. The difference of sorts of stimulus as 
well as the progress of memory of sound through practice seems to demon-
strate it. 
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Résumé 
L'audition des enfants aveugles diffère-t-elle de celle des enfants normaux? 
Celle-là est-elle supérieure à celle-ci? Dans quel point se trouvent-ils les traits 
caractéristiques de celle des enfants aveugles ? Afin d'éprouver ces problèmes, 
nous divisâmes trois groupes des enfants aveugles pour expérimentation. 
Dans la première expérience, des sons divers (voix humaine, sons musica!, 
et autres bruits) sont présentés aux sujets. Ces sons sont ausssi des sons 
divers selon la différence de±4db. 
Les sujects sont 57 en total: 37 enfants aveugles, 20 enfants normaux. 
Chacun est à l'âge de 13~15. Nous comparons de pourcentage de coup des 
groupes. 
Quant à la faculté de distinguer la qualité de ton aussi bien que la faculté 
de la mémoire sur le ton, nous trouvons la supériorité des enfants aveugles 
en comparaison des enfants normaux. 
Cela est surtout remarquable concernant l'audition des sons de la vie 
habitulle. A l'égard de la faculté de distinguer cette qualité élémentaire de 
ton comme le degré ou le volume, il semble qu'il n'y ait pas de grande 
différence entre eux. 
C'est parce que des bruits sont employés par les enfants aveugles comme 
un role de perception dans leur vie habituelle, pour que, sur ces bruits 
surtout leur discernement sélectif sur eux semble de se développer plus que 
celui des enfants normaux. Concernant la mémoire des sons, nous ne trouvent 
pas de grande différence du compte moyen entre les normaux et les aveugles. 
Mais en proportion de la répétition d'expérienCè jour aprés jour, le compte 
des enfants aveugles s'améliore remarquablement plus que celui des enfants 
normaux. 
En conséquence, les traits caractéristiques de l'audition des enfants aveu-
gles peut être trouvés non dans le développement sur l'audition de la qualité 
élémentaire de son, mais dans le développement de la discernement sélectif 
sur des sons complexes de la vie habituelle dans lesquels apparait une com-
pensation de la perception d'espace par la vision. La différence des sortes 
de stimulus, aussi bien que le progrés de la mémoire de son par practice 
semble de le démontrer. 
ZUSAMMENFASSUNG 
Wird das Gehëirsinn der blinden Kinder von <lem der normalen Kinder 
unterschieden? Ist <las von jenen dem von diesen überlegen? In welchem 
Punkte liegt die Charakteristik desselben der blinden Kinder? Wir wollten 
die Unterschiedsemfindlichkeit der blinden Kinder mit derselben der normalen 
Kinder vergleichen, nicht an den elementaren Tonqualitaten, wie Tonhohe 
oder Tonstarke, sondern an den im Alltagsleben gelaufigen Tonen. Um 
solche Probleme zu prüfen, teilten wir die blinden Kinder in drei Gruppen, 
durch Prüfung über die Unterschiedsempfindlichkeit der Tonstarke an ver-
schiedener Tonhohe. 
In dem ersten Versuche wird der Vp. verschiedener Toue (menschliche 
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Stimme, musikalischer Klang, und andere Geräusche) dargeboten. 
Jeder dieser Töne ist verschieden hinsichtltch der Differenz ±4db. Vp: 
57 im ganzen. Darunter blinde Kinder 37, normale Kinder 20. Jede in ihren 
Jahre 13 bis 15 alt. Wir vergleichen die Trefferzahl in Prozent. 
In dem zweiten Versuche prüfen wir das Tongedächtnis nach einem 
Tag, zwei Tagen und drei Tagen. 
Sowohl hinsichtlich der Unterschiedsempfindlichkeit der Tonqualität (der 
erste Versuch) als auch in Hinsicht des Tongedächtnisses, übertreffen die 
blinden Kinder die normalen Kinder. Insbesondere ist es merkwürdig an den 
im Alltagsleben geläufigen Geräuschen. An der Unterschiedsfähigkeit an 
solchen elementaren Tonqualitäten wie Tonhöhe order Tongrösse scheint 
gar kein merkwürdiger Unterschied zwischen zwei Gruppen zu bestehen. 
An dem Tongedächtnis finden wir auch nicht grosse Differenz von dur-
chschnittlichen Puntkzahl zwischen zwei Gruppen. Aber je nach der Wie-
derholung der Versuche Tag nach Tag wird, die Prozentzahl der blinden 
Kinder beträchtlich verbessert als dieselbe der normalen Kinder. 
Infolge dessen können wir, die Characteristik des Gehörsinns von blinden 
Kinder nicht in der Entwicklung der Empfindlichkeit von elementaren Ton-
qualitäten, sondern in der Entwicklung von Unterschiedsfähigkeit an der 
Alltagsleben geläufigen Töne finden, welche eine Kompensation für visuelle 
Raumwahrnehmung bildet. 
